Approved Fo Release 1999/09/08 : CIA -RDP§2- 00141R0002000‘80001-4

CIAR/ PB 13 1632-?. - UNCLHSSIFIED— SOVIET BLOC INTERNRTIONHL _
. ‘ e GEOPH\'SICRL VEHR INFORMHTION
'MARCH 28 1958 e , ' - - -1 OF 1




N Ap.provied For Release 1999/09/08 : CIA-RDP82-00141R000200080001-4

§
RO g PB 1316327
Covy '
- \
|
& \
’lt—-—n e —mare

S SOVIET BLOC INTERNATIONAL GEOPHYSICAL YRAR INFORMATION

L PR i

March 28, 1958

A a s WTAT g My ST

L e o i & A e S A T T

\
.
U. S. DEPARTMENT OF CO'MERCE !
Office of Technical Services :
Washington 25, D. C, )

Published Weekly from February 1, 1958, to January 2, 1959.
Subscription Price #10.00 for the Series.

Approved For Release 1999/09/08 : CIA-RDP82-00141R000200080001-4

T G ¥ re TS o PR Rt Skl M T o S g P 14 T A e L N T SIS S



Approved For Release 1999/09/08 : CIA-RDP82-00141R000200080001-4

PLEASE_NOTE
This report presents unevaluated information on Soviet ’
Bloc International Geophysical Year activities selected from W'
foreign-language publications as indicated in parentheses. _
It is published as an aid to United States Government re- 4?
search.
SOVIET BLOC INTERNATIONAL GEQPHYSICAL YEAR INFORMATION
Table of Contents
Page
I. Rockets and Artificial Earth Satellites 1
IT. Upper Atmosphere 10
III. Meteorology 17
IV. Oceanography 17
’
2’

Approved For Release 1999/09/08 : CIA-RDP82-00141R000200080001-4




Approved For Release 1999/09/08 : CIA-RDP82-00141R000200080001-4

T. ROCKETS AND ARTIFICIAL FARPH SAITLLITES

Soviets To Abttempt Oricin o Life Fuperimeat Yith cputnik ITT Soon

CPYRGHT Luclen Burnler, scientific editor fer U'Hwmanite, Paris Communist
daily, sold in Lauzanne after his return from the USSR that the USSR

. will launch & third sputnik in n few weeks and that the Soviets will
try to createliving matter using inormunic matter and cosmic rays. The
third satellite, he explained, will contain v mixture of ammenia, methane,
?’ steam, and carbonic acid, reproducing the compcsition of tlie earth's at-

mosphere toward the beginning of the first era. The action of cosmic rays
on this mixture will possibly verify US and Soviet hypotheses about the
origin of 1ife.| (Paris, Le Monde, 28 Feb 53, p 7)

CPYRGHT
Soviets Prepare to Send Second Dop in Satellite CPYRGHT

Moscow, 17 February (AFP) -- [Fhe Soviets are actively preparing to
Launch new sputniks and think that they will be able to bring their "pas-
sengers” buck to earth alive, sccording to Ada Kctovskays, Soviet physicist,
in an article in Sovetskaye Zhenshchipa. She added that tte protlem of
survival under conditions of interplanetzry flight seems to have been
solved, Mme Kotovskaya also said that & smell dog named Alpha is now
being given special training for her llight on the next sputnik, which,

CPYRGHT,

CP\S’R@H:'B:ding to Nme I\otov Paya, will be equipred with iwproved instru-
i {Paris, Le Monde,

18 Feb 58)

Sputnik II Schedule

At 0600 on 11 March Sputnik II completed 1,241 revolutions around
the Earth. .

According to the 11 March 1952 notice in Tzvest iya, Sputnik II can
be seen with the naked eye before sunrise from 4RO to 62° North latitude
' and after sunset from 129 to 30° South latitude. (Moscow, Izvestiys,
11 Mar 58)

Soviet Earih § .tellite Observation Program Discussed

In reiponse to the many letters received Ly the editors of Pravda
asking how satellite observations are conducted, Alla Genrikhovna Mnse»irh
deputy chairman of the Astronomical Council of tbe Academy of Sciences
USSR, published the followins reply in a recent icsue of that newspaper.
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More than 3,000 students, a large number of aspirants, instructors,
and sclentific associates of state universities and pedagopmicul institutes
of our country bepan regular observations of Sputnik I on 4 October 1957.
At present, in 70 Soviet stations ormanized by the Astronomical Council
of the Academy of Sciences USSR, together with the Ministry of Higher
Education USSR and republic minictries of education, thousands of visunl
otiservations have already been conducted,

For visual observations in the USSR, a special AT-1 astronomical tele-
scope was designed. It is a wide-angle portable telescope with six times
magnification. At every station, there are 30 AT-1 telescopes and special
equipment for recording the time of passege of the satellite.

A very important merit of visual observations it the fact that they
do not require extensive processing, and even in the course of an hour,
the results may be used for making more precise subsequent calculations.

To be sure, visual observations cannot give a high degree of accuracy.
They are like the first stage «f optical observations, which are necessary
in order not to "lose" the satellite, and in the first approximation to
determine more nreci:.ly its orbit. They play a major role in a subsequent
stage ot the life of the satellite, when it begins to enter into the Earth's
atmosphere. At that time, the changes in its orbit occur very rapidly
and irregularly, so that forecasting these changes becomes very difficult.
In that case, the installation of an "optical barrier" consisting of 30
telescores in one line is most effective. Such "barriers" were used for
observing the rocket-carrier of Sputnik I and the satellite itself in the
latter days of their life.

In spite of the fact that during the previous 4 months, cloudy weathrer
prevailed over the major part of the USSR, more than ten, and in certain
case= even 40 observations, were conducted daily by stations. Such a great
number of observations under extremely unfavorable meteorological condi-
tions were the result of the persistence and great interest in this new
work by the students and instructors of the universities and pedagogical
higher educational institutions which were conducting this work in addition
to their besic responsibilities. Enthusiastic observexrs took turns watch-
ing at the stations, even in cloudy weather, hoping that the slightest
break in the clouds would make it possible for them to see the artificial

moon.

Many valuable results of observations were obtained from the stations
operating at Pulkovo, Moscow, Uzhgorod, Arkhangel'sk, Riga, Kiev, Yakutsk,
Vil'nyus, Tartu, Abastumani, Frunze, and other localities.
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Anexperience shoved, a awjority of stetlons vieuntly determines
with the aid of the AT-1 telescops "he nositics o the satellite with an
accura.y to within several tentle ov a derres. The dencrminovion of the
moment of pacsage of @ spteilite o conducr-d less competently nnd only
at betier statifors iu an seeurscy bto vivk s -2 Lenths of a second
achieved. Here, the so-cniled "perecns.’ orror of the observer enters in.
Besides, the inaccuracies of the visual method itselfl are conditioned by
"unforeseen" errors, amor~ whicl ray be numbered, for example, observation

of a meteor or exhaust flame of an airplune mistnken for a satellite.

Many concrete suggestions for improvineg the method of visunl observa-
tions presented themselves. Valuable suprestions were realized at the
Odessa, Chardzhou, Moscow, Pulkovo, and other stations. The major work
of organizing visual observation stations and developing & method of ob-
servations was performed by the scientific assoclates of the Astronomical
Council of the Acedemy of Sciences USSR, A. M. Lozinskiy, Ye. Z. Gindin,
and G. A. Leykin, At the Crimean Astrophvsical Observatory of the Academy
of Sciences USSR, experimental works arec being conducted on attaching to
the AT-1 telescope a photoelectric eye -- a photoelement coupled with
precision clocks for automatic recording of the moment of passage of the
satellite.

At certain stations, tomether with visu:l observations, the satellite
is photograrhed with the Kiev or Gor kiy rareras., The time of opening
and closing of the shutter is fixed with the aid of precision clocks.

Precision photegraphic oteervutions are of major significance. At
the astronomical observatories, the satellite is pliotorraphed with the
aid o* a wide-ancle camera with a "Uran-9" objective and an automatic
shutter . Similar cawmeras, as is known, ere used for pliotographing meteors.

During the satellite‘s passnee across the field cof vision, 3-l ex-
rosures of one to seconds’ duration are mrade Cn the photograph, the
trace of the satellite is correspoudinely indicated as Interrunted several
times. The moments of opening and clocine of the shutter are recorded on
8 chronograph of the time service. With the aid of such e shutter, the
moment of passage of the sateliite is determined w:ith an accuracy to withiu
2-3 hundredths of a sacond

The shutter decign ¢f the 24 speciaslly mede camerss was developed by
A. A. Mikhaylov, chairmen of the Astronomical Council and & Corresponding
Member of <he Academy of Sciences USSR and V. V. Podobedn, deputy Jdirec-
tor of the 3tate Astroncmical Institute imeni Shternberg. A group at the
Odessa Observatory made severali other types of this shutter for the Odessa,
Kharkov. L'wov and Fies oheservatories. With the aid of a camera equipped
with still ancther automatic shutter, photogrephing of the satellite i the Ashkhabad
and Stalinaba. vcoesvatoiles i Delnk cousueted.  An even more precise
method of recording the noment of oreniug of Lhe automatic shutter was de-
veloped by Yu. N. Lipskiy, a senior scientific asscociate.

“« 3 =
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CZecwlur photosraphic observations are belng conducted Ln Pulkovo,
Astilatad, Odessn, Klharkhov, ev, and other observatories., In the Tirst
quarter o 195%, the astronomical council plans to complete equipping
2 gtatione for photographic observations.

The network of stations conducting phetographic observations with
wide-unple cameras makes it possitble Lo make more precise the prediction
of the passage of the satellites, whlch 1s necessary for switching into
operation the larpe astronomical telescopes. Such type of "nonmaneuverable"
instruments heve to be set up in advance. Therefore it becomes necessary
to knovw with creat accuracy in what part of the sky the satellite will ap-
pear so that its trace falls on the plate located in the telescope. large
telescopes make it possible to determine the positlon of the satellite
with approximately ten times more precision.

Hishly accurate observations are of great scientific value. They
permit our obtaining new data on the shipe and structure of the Earth,
the distribution of its mass, and other rerults,

Mettods of precise recording of satellltes with the aid of existing
astronomical telescopes and the use of a new technique wers developed in
a number of astronomical institutions. In the astrophysical observatory
in Alrs-Ata  in the Astronomical Council, in the State Astronomical Tn-
stitule imeni Shternberg in Moscow, the observatory imeni Engel gordt
in Kazan, in Pulkovo Observatory, and others.

Since the launching of the satellites, the Astronomical Council reg-
ularly receives communications on the results of visual and photographic
ovservations from observatories, observation stations, and individual
persons from other countries. Especially valuable data on observatlons
were recnived [rom the observatory at Ckalnate Pleso in Czechoslovakia.
Observation data resularly is received from the Royel Observatory in
Edinburch, Scotland and from the ohservatories at Purple Mountain in
Uanking, China; Brno, Czechoslovakia; Poznan, Poland; Potsdam, the German
Democratic Republic; and many others. The southernmost part of the Earth
from whick observations are received is Santiago Chile. As of 4 Merch
1955, thousands of communications with the results of observations were
received from foreign countries,

Suriet astronomers hope for a future expansion of international co-
sveration in this worthy matter,

Lfter the launching of the US satellite, our southern stations were
prepared for its observation, but because the inclination of its orbit to
the equatorial piane is only 339, observations of the US satellite even
from our southernmost stations situated at a latitude of 380 is extremely

e e SR SRR renely—disadvaniaceous
for observing the US satellite during February. (Moscow, Pravda, ! Mar 58)

CPYRGHT S -
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Soviet Radin Amateur Journnl Awvards Prizes

The editors of Radio, the Hovict rad-lo amsteur's officilal publication,
after examining the résuits of the w» ¥ of radis smateurs in monitoring
Sputnik I signals and ccosidering the opinions o the Academy of Scilences
USSR, awarded incentive prizes to the following rsdio amateur clubs and amteurs:

First prize of a "Tewp-3" television sen was awarded to the Khabar-
ovsk radio club, whose group {A. Gorkovenko, V., 3Shopin, V. 3hamrayev,
V. Mikulich, M. Snytko, and others) participaced actively from the start,
comniled a graph of the :1:1d intensity, and made 60 tape recordings.

Second prize of a "Daugava" radic rcceiver was awarded to the Maga-
dan radlo club, which made 120 contacts in § days. V. Shtykhno, 5. Bure-
chek, B. Vorona, G. Solovkov, A. Kozlov, and oinevs especially distin-
guilshed themselves,

Third prize of an "E1'f - é" tape recorder was won by radio amateurs
of the Leningrad City DOSAAF raedio club., Radio amateurs Noskov, Pramskily,
and Pidlasnyy made 23 contacts at 40 Me and 53 coutacts at 20 Me.

Radlc amateurs whose observaticns were of spe.ial value to science
were awarded incentive prizes comsisting »f radio receivers, photographic
cqulpuent, and watches. Awmong the recipients were $. M. Mikleyev {Lenin-
grad), B. Ya. Greyzha (Riga). I. A. Narolitskiy {Omak), 3., Ye. Caintsev
{Barnaul), V. I. Anikin {Gor'kiy), $ N. Kiknadze {Thilisi). K. A. Kravets
(Ufa), V. M. Levchenko {Yerevan).

All radio amateurs who particijared in the observation of Sputnik I
signals will be sent a souvenir counfirmation card, and the most active
amateurs will receive s diploma from Radio.

In comnection with obserwvations of Sputnik 1Y, the editors of Radio
have established incentive prizes and diplomas For DOSAST radio olubs and
individual radio amateurs. {Radic, No 12, Dec 57. p 23)

patellite and Reocket Jnvestigations of the BWarth's Magnetic Ficld

CPYRGH

T The program of the IGY provides for the conducting of geomagnetic
measurements by artificial satellites and vockets through which eXperi-
mental data on the spatial distrioution of the Farth‘s magnetic field in
the upper altitudes can be cbtaincd. Some of the geophysinal and tech-
nical aspects of this type of measurement zry- considered in an article
entitled "Investigation of the Farth's Magnetic Field by Artificial
Gatellites and Rockets", by N. V. Pushkcv and S, Sh. Dwlgirov,

- B .
p
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The authors first present a discussion of the basic problems of
geomagnetic measurements in satellites and rockets, in which the magnetic
fizld of the Karth and its pecularities, the problems which can be solved
by magnetic measurements in rockets and satellites, and the possibilities
presented by satellites in the investigation of the Earth's magnetic field

are given in some detall.

The natural magnetic field which surrounds the earth and acts on the
motion of charged particles found in the upper ionized layers of the
Larth's atmosphere, to which the particles are attracted from the sun and
outer syace, has a permanent and variable field. To the former belong the
long-term variations of the magnetic field, and to the latter, the magnetic
storms, pulsations, diurnal variations, etc. Studies of the permanent field
have shown thet it is almost wholly caused by sources in the earth. BStudies
of the daily variations and magnetic storms have shown that the grester part
of them (about two thirds) are caused by sources outside the Earth's surface
and the balance by sources inside of it.

The discovery of the ionosphere and the close connection between vari-
ations in the Earth's magnetic field and in the ilonosphere has given rise
to the acceptable theory that magnetic storms and diurnal variations are
caused by electrical currents in the ionosphere.

Magnetic measurements by satellites and rockets may reveal systems
of currents in the ionosphere, evaluate their density, and give conclusive
information concerning the existence of electrical currents outside the
ionosphere. The magnetic field of a system of currents is defined as the
difference between the measured values of a field and those calculated in
an assumption of the action of a certaln permanent fleld. For calculating
the permanent field at various altitudes, an empirical formula is used in
which the potential of the Earth's magnetic t'ield is expressed by a series

of spherical functions,

Magnetic measurements in satellites and rockets can give experimental
data on the fading of magnetic anomalies and other pecularities of the
magnetic field as distance from the Earth increases., This information can
be used in checking the various assumptions concerning the depth of the
sources of regional magnetic anomalies, which will have great value in the
study of the Barth's internal structure. The compilation of magnetic pegsure-
mants in satellites from determinations of the distribution of masses in the
Earth which are made on the basis of the observation of perturbaticus in the
satellites' orbits, can also be used to establish the connection between
gravitational and magnetic anomalies created by the nonuniform distribution

of masses at great depths.

At present, in their initial stages of development, rockets and satel-
lites can be used wainly for investigating over-all field distribution at
high altitudes and clarifying and evaluating the electric current systems
of diurnal and solar variations and magnetic storms. ‘

-6 -
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Magnetic measurements by rockebs will be made in the high and low
latitudes during the IGY to obtain a clear cxplanation of the role each
lonospheric layer plays in the creabion of current systems, The great
shortcoming in the use of rockets 1or weasurements, lies in the short
period of their duration and in the fact that they relate only to the
small region about the rockets' Line of [light To study the spatial
distribution of the field and its temporary variations, a large number
of repeated measurements must be carried out at many points. However,
due to the great expenditures involvad, measurements of the magnetic
field in this manner will possibly be made only in the most interesting
points and during the most interesting periods of time., The best locs--
tions will be in the regions vhere the aurorae most frequantly appear, the
Arctic and the Antarctic, to discover and evaluate the intensities of the
linear currents which arise here during magnetic disturbances. The most
propitious time will be selected on the basis of forecasts of magnetic
disturbances and observatory data on varistions of the magnetic field,

Magnetic measurements by satellites will be less accurate than those
by rockets, since the smaller size of the satellites will nob permit de-
livery of the sensitive elements which will perceive the field at great
distances from the magnetic masses and other sources of disturbances. The.
unoriented satellite will be less stable than a rocket. It will be con-
siderably more difficult to tie in satellite measurements to ground measure-
ments. The satellites' greatest advantage will be that its measurements
will be extended over a longer perind. Artificial satellites can therefore
be used not only for investigations of the spatial distribution of the mag-
netic field, but also for investigations of temporary variations of the
field by repeated measurements over one and the same spot .

Alms of thzse measuremenis are {z) the investigation of the spatial
dis:iribution of the permanent wagnctic field around the Earth; {b) the
evaluation of the spatial distribui.ion end altitude of the system of
electrical currents in and beyond the limits of the ionosphere; and (c)
the investigation of the heterogcrneous structure of the ionosphere,

The detection and evaluation of current systems can be accomplished
by various means. The satellite traverses the current layers, wmoving over,
under, or in them. The movement of a satellite in a layer can be determined
in the case of the heterogensous distribution of ionization in it in a hori-
zontal and vertical direction. Observation of winds in the lonosphere indi-
cate that such a heterogemeous ionizaztilon distribution actually does occur.
In the presence of this hetercgeneity and the local strengthening and weaken-
ing of icnospheric currents, the magnetoweter readings will be strongly fluc-
tuating. By separating the slower fluctuations, caused by the nonuniform dis-
tribution of the constant field, it will be possible to form an estimate of
the size of the ionospheric varjations amd their intensities. With the ex-
ception of the time of its rise and fall, a long-lived satellite can be (in
the ionosphere only during its motion in an @lliptical orbit, and then only
in its perigee.

- 7 -
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From the viewpoint of investigating the over-all distribution of the
magnetic field and the systems of polar currents, the most sultable orbit
for a satellite is an orbit passing through the Earth's geographic poles.
During the satellite's motion around the Earth, 1ts orbit, because of the
Earth's rotation, will shift to the west. Thus, the satellite's instru-
ments will produce a magnetic survey of the Farth. If the satellite is
launched at a certain angle to the Earth's axis of rotation to conduct
measurements in the region of the pole of the Earth's homogeneous magnet-
izatlon, then the angle should not exceed 10°.

Polar and near-polar orbits will require a considerably larger number
of ground stations than equatorial orbits. However, equatorial orbits may
be used for the solution of a lesser number of problems, mainly for veri-
fying the hypothetical circular equatorial current outside the ionosphere.

Data on aurorae and on changes in the magnetic field and the iono-
sphere from the greatest possible number of points is very important for
interpreting the results of magnetic measurements made by rockets and
satellites,

Concerning magnetometers for measurements in satellites and rockets,
the most valuable results in measurements of the magnetic fleld by satel-
lites and rockets could be obtained with magnetometers measuring the com-.
ponents of the field or the scalar magnitude of the fleld vector and its
direction, There 1s a possibility of using such magnetometers in the
future. Magnetometers based on nuclear induction and with magnetically
saturable sensing devices measuring the scalar magnitude of the full field
intensity will apparently be used in the very near future. These are the
proton magnetometers (magnetometers based on measuring the frequency of
the free precesslon of protons) and the self-orienting full vector type
magnetometer.

The nuclear-induction method of measuring field intensities is based
on the use of the phenomenon of the free precession of protons in the outer
magnetic field. The precession frequency of protons possessing a magnetic
and mechanical moment is determined by the Larmor relation, W=VH, where 7’
is the gyromagnetic ratio and H 1s the potential of the magnetic field.
Applying this relation, it is possible to determine the frequency of the
free precession of the protons and, if the gyromagnetic ratio is known,
to determine the field potential.

The measurzment of the field on the basis of nuclear inductlon possesses
appreciable advantage as compared to other methods: the measurement of the
field is reduced vo frequency methods; the accuracy of the measurement does
not depend on the design parameters of the sensing device and the channels
forming the signal; the magnetometer readings are given in absolute units;
the sensing device and the channels forming the signsls are in principle
free of zero value changes, and the metering accuracy 1s determined solely
by the accuracy of the frequency standard; the result of measurement by a

-8 -
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Short-period forecast:, compiled by NIZMIR, nre of two types:
current (semldiurnal) and immedinte Tuture (5-dey). Th: firsht type
hzs an operational character and *hc gsecond revves {or crientation in
selecting the best wave lengths Fov commanications in the next f=. days.
Just as a weather report, the semidivrnel forezast ig broadoost twice
daily over the radio network of the meteorological zervice. These short-
period forecasts are of pgreat significuance for radic communications.
During their compilation the condition of the ilounosphere at that moment,
the changes vhich will take place in the next few hours, and the possi-
bility of the appearance of magnetic storms which interrupt communications
must be considered.

Such o forecast is compiled as follows:

The appearance of o sunspot 1g noted by an astronomical observatory.
At the moment the spot appears, magrnetic fields usually arise which pro-
duce strong currents in millions of ampsres. The direction of the magnetie
fields can either promote the ejection of material particles into inter-
stellar space or prevent it. T[ such an ejection of matter takes place,
then, cpproximately in a day or two after the solar flare, material
particles reach the Earth's atmosphere and intensively ionize its upper
layers, especially in the polar areas where these particles are "collected"
by the Farth's magnetic field. The light of ionized gases here appears
in the form of polar lights which usually are accompanied by magnetic
storme disturbing communications.

But radio communications can be distribubsed =ven when a solar flare
is not accompanied by corpuscular radiation. In such a case, the Sun
intensively radiates electromagnetic oscillations closa to the frequency
of X rays. Arriving in the upper layers of th2 Farth's atmosphere 7
minutes after the flare, this radiation sharply changes the state of the
ionized layers and can produce a sudden blackout of short-wave radio
communications. This effect of sudden ionospheric disturbance is known
as the Dillinger effect.

By ocvbserving solar activity and the appsarancs of sunspots in such
a monner, the formation of magnetic storms and short-wave communications
disturbance can be forecast to a remarkable degree. Observation data of
solar activity are supplemsnted by an analysis of solar radio emission at
the moment, of flares. Reception of these emissions is done with the aid
of a radio telescope. Changes in thz critical frequencies in tha jono-
sphere, caused by solar flares, are fixed by ionosphere stations, vhich
make soundings of the ilonosphere by the use of radio waves. All thess
data mak: it possible to evaluate more completely the charachter and ir.
tensity of the processes occurring on the Sun and in the upper lay:srs
of the Farth's atmosphere and to draw conclusionc on the probability of
a communication disturbance.

- 11 -
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easurements which are made dwring the investigation of solaw
setivity vre noted for high accuracy. Thus, a unique magnetometer lde-
stened by 2. Mogilevskiy, o NIZMIR associate, can determine bthe intensity

of magnetic fields on the Sun with a 5-107 accuracy (several tens cf a
JOLD )
(&)

The investigation of the multiform properties of the lonosphere is
very important for accurate compilation of forecasts. Therefore, not
only are the compositlon and structure of the ionosphere studied but
also the cyclic changes occurring in it, nonuniformity of its stiuctwre,
a2te.

Radio sounding, in particular, successifully aided in determining
the 1rote of shiflt of the air masses at altitudec of 100 km and higher.

Other interesting phenomena occurring in the lonosphere are in-
vestigated. It was established, for example, that the ionosphere is
subject to other phenomena similar to the tides In the seas and oceans.
The cause of sudden ionospheric disturbance (Dillinger effect) is mani-
Tested. It shows that photons flying from the Jun and operating in the
depths of the lonosphere intensively affect the lower ionospheric layers
in which radioc-~wvave absorption is especially great. That is why even the
longer waves in the short-wave band which usually are reflected from the
upper, weakly ionized layers are absorbed. It was also found that a
peculiar "anti-ionization" (neutralization of ionized particles) could
result duwring the ejection of charged particles from the Jun. Even now
many "secrets" of the ionosphere remain undiscovered. It is not clear,
for example, what causes the ionization of the T'-layer which exists botu
day and night.

The study of magnetic storms and aurora is closely connected with
the investigztion of the ionosphere. On the basis of theoretical calcu-
lations, N. Ben'kova, Doctor of Physiomathematical Sciences and a NIZMIR
associate, determined the order of large electric currents formed in the
ionosphere under the influence of magnetic dintwbances. The conduchivity
and dicleoctric constant of the ionized layers were calculated cecording

to tha chovacter of magnetic storms.

Interesting work on aurora stulies ic being conducted at the Murmansh

oy

Bronch of IITZMIR, which is the major staticn in the USSR for the investi-
gabtion of these notural phenomena. An original photographic installation

here makes i% possible to photegraph swrers and to measure aurora altitule
and durabicn. The investigations made by 3. Isayev, chief of the branch,

nave produced interesting material for scientific work in this field.

- 12 -
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woves 1o ol praat practical slgnificonco.  TL wac shown that propagutilon
hao o waverndde cheracter In these waves. In the investigablons which
were conducbed ol NIZMIE by Ve Koshprovokly, Ya. Al'pert, 3. Borodinwe,
an'l Do Prigel', cuch natural "radiators' of superlong waves as storm
dlceharses were ased. On “he basis of thess lnvestigations n syctem of
dircetion finding of whorms was created which makes it possible to
determine storm center: within o radius of ceveval thousend kilometera.
The accuracy of the direstion finding at a distance of 3,500 km iz -10%
for a siaple discharge and -3% for o set of storm discharges.

At present in the Joviet Union there 1z o network of stations con-
ducting directlon findings of ctorms. Such investigations eld in correctly
complling weather forecasts especially important for aviation and agri-
culture.

CI' great, interest for contemporary geophysics 1s the investigation
of coswic rays which reach the Earth fron outer space. The Earth's
atmosphere, espacially its upper layers, ls a "shield" for all living
things on Earth. Cosmic rays reaching the atmosphere are rendered harm-
less and no longer dangerous to living substances. A network of special
cosmic stations in the USER conducts observations o. these radiations.
These works have acquired especially great significance since the launching
of Sputnik I. The work of the young researcher L. Dorman, conducted at
NIZMIR, on the study of the effect of meteorological factors on the in-
tensity of cosmic radiation has recelved a high evaluation from speciecl-
ists not only in the USSR but also abroad. This dissertation work has
been published as a separate bool.

Various branches of science and technology make wide use of the
results of investigations on the permanent magnetic field of the Earth
vhich are conducted by NIZMIR. The institute complles precision charts
of the magnetic fizld on which are formulated navigational charts for
navigators of ships and aircraft. Algo, magnetic surveying makes it
posginle to detarmine the regicns of bedding of useful mineral ores, and
this considerably lightens the prospecting work of geologists. On the
basic of the study of Barth currents and the Rarth's permanent wmagnetic
field, an interesting instrument for determining the speed of sea currents
was craated. V. Novysh, an associate at the institube, designed the
instrument.

The compilation of fora-casts of radio-wave propagation conditions
and thoze more interesting g2opinysical investigations which are conducted
in the institute would be impossible withoub the wse of the observation
results of peripheral stations. At present, WIZMIR maintains close
communications with nearly 100 observation statlons located at various
points in the Soviet Union from which the ianstitute receives data of
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stitute hus acquived an internatlonal ebaracter. NIZMIR 15 a world

center for the collecetion, storpe, and dlsseminatlion of data of ICY
observallons. Dabu of observetlons on geomagnetlsm, ionosphere, curora,
solur actlvity, cosmic raye, cte., are sent to the institute.

In addition, NLMHMIR fs the Buropean~iAslan reglonal center for ICY
omnunleabions, collecting and lisseminobing current information on
the stote of wolar activity, wygnebic Tle’d, and fonosphere and radlo-
wave propagation. In additlon to some of the olther socinlist countries
China and Yugoslavia belong to this reglon. NIZMIR exchanges information .
with the other regional centers and maintains communication with the
International IQY Center.

The world's only nonmagnetic ship, the Zar'ya, whose creation was
a major achievement of NIZMIR, is studying the Earth's magnetic field
and, in addition, Ls checking the Llnstrument readingc of the various
magnetic observatories of the world.

For correctly calculating radio~wave propagation, norms of the
electromagnetic field of radio stations must be worked out. In this
comnection, NIZMIR plans to compile a catalogue and o map of field
intensity level of sowcalled atmospherics.

Ivanitskiy concludes his article with the mention that the very
large work of compiling a mep of the conductivity of the soils of the
USSR is impending. Such a map is required for the correct selection of
the power of radio broadcasting stations in the USSR. NIZMIR plans to
—use—the—ags Istance of a wide mass of radio amatewrs ip sccomplishing

this work,] (Radio, No 12, Dec 57, pp 20-23)
CPYRGHT

Soviets Producing Supersensitive Semiconductor Bolometer CPYRGHT

One of the laboratories of the Institute of Physics of the Academy
of Sciences Ukrainian 2SR has created 2 bolometer which uses a semie
conductor ¢lement,

mn June 1957 the Experimental-Froduction Division of the institute
begun series production of this bolometer.

The telometer iz enclosed in @ metal box. One of the wall has a
round opening through which invisible heat rays vass, are reflected
from a sphevisal mirror, and fall on the tiny "heart" of the bolometer
-~ 2 supsrsensitive semiconductor element which is not much larger than
one square millimeter and lesc than 7 microns thick. This hardly
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of the order of 0.000001 degree. The apprehended heat signal 1ls transmltted

to a recording antrumcnt. Thu Jumlcorduchor roceiver of radlant energy
doeg not reauire 2 e and can operate genernlly

without ampliflcotion wnd can be couverted simply. | (Moscow, Promyshleano-

CPYRGH.IJ"‘kononJchwlmyu Ganeto, 26 Jun 57)

Roviael Computation for Lunar Poarallax CPYRGHT

In an article entitled "The Lunar Parallax Constant,” by F. Khoe
Perlin, which appearced orlginally in Byul. Ine-te Teor. Astron-AN SS5R,
Vol 6, No 8, 1957, pp 566-567, the aubhor derives the most probuble
numcrlcal value for the constant of lunar parallax in accordance with
contemporary data on the values of fundamental astronomical constants.

He describes the so-called dynamic method based on the relationship
between the parallax of the Moon, its mean diurnal movement, form,
dimensiong, and data on the Earth's gravitational field. Perlin compares
{his with the trigonometric method and finds divergences to O".lh. A
formula differing from the generally accepted De-Sitter formula 1s derived,
and the parameters which enter into 1t are established.

Using recent data on the size and shape of the general terrestrial
ellipsoid and on heights of the geoid abvove this ellipsoild, the author
recomputes the voalue of 7% obtained trigonometrically by Crommelin from
oerTyations of Crater Maoesting A, and finds 7’ ohserved . 3422 J7 b
0".9.|(Referotivnyy Zhurnal -- Astronomlya 1 Geodeziya, No 11, Nov 57,
CPYRGHTOS tFact No 8736, by I. D. Zhongolovich)

Work of Astrobotany Sector Noted CPYRGHT

A work titled "Catalogue of Colors of Stars in Selected Reglons of
Kapteyn No 92-109. Obtained by the Longitudinal Spectrograph Method,"
by K. I. Kozlova and Yu. V. Glagolevskiy, which appeared originally in
Tr. Sekbora Autrobotaniki, AN KazSSR (Works of the Astrobotany Sector,
Academy of 3clences Kag Y SSR), 5, 1957, pp 6-41, is descrived as &
continuation of work done by Tikhov (Referativnyy Zhurnsl -- Astronomiya
1 Geodezlya, 1953, Abstract No 896). The color of the stars is determined

by visual evoluation on a 10-ball scale according to extra-focal star
lmabes on plates made W1th the help of a badly achromatiz;d obJective.

the indicated regions. (Referativnyy Zhwrnal -- Astronomiya i Geodezilya,
No 11, Nov 57, Abstract No 8889)

CPYRGHT
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C‘Lo“_( (J;}-I Itlx. Vahnodorf Obsarvatory ng Part ol fBogt Cerman ICY

Work at the wWahnadorl Observabory, one of the stutions partlcipating
in Cast Germany's ICGY activitles, inecludes ailr and rain-water analysis
an. measurement of clectriclty and rodticovctivity in the air. In con-
nection with the ICY, the choervatory {5 measuring light rays from the
nuny thls s also belng done at the Flehtelberg and Hell!gendamm stations.
Tn addition to Potwdiun, Ualnsdorf Ju the only other station observing
the czonocphere, and the observatovy posscsses the only Dobson spectral

1oc , 3 0 hes WUnhpasdart ~bkaddon moasures and evaluates
I ozone In the soll (Bodenozoun) Cor the country. | (Dresden, Sacchslsche
ZQ'LEUH“_‘;, 20 Dec 57, D 8) CPYRGHT
Yugosluv Ionosphere Research CPYRGHT

The first photograph of fonospheric phenomena above Belgrade was
taken with an asutomatic camera in the Observatory for Ionosphere Studies
(Opservatorija za ispiltivanje Jonosfere), which 1s part of the Division
for Radio Communications In the "Nikola Tesla" Institute for the Study
of Electrical Phenomena (Institut za ilspltivanje elektricnih pojava
"Nikola Tesla") in Belgrade.

A. Mislc reports in an article titled "First Picture of the Iono=-

sphere /bove Our Country" that the ionospheric recorder was built as
part of a Yugoslav project initisted by Engr Dejan Bajic, director of the
observatory. Engr Vladimir Klimecki assisted in its construction. The
recording of ionospheric data is completely automatic on a continuous
basis. The main part of the apparatus functions on the principle of
radar. It contalns over 100 electronic tubes besides two cathode-ray
tubes. The camera, bullt into the apparatus, records the data and the
bl lllGdizlid et the photographic wecord wog made of the ionosphepic

phenomena. | (Belgrade, Politika, 10 Jan 58, p 5)

CPYRGHT
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L. MBTEOROLOGY

Rl Method of Invesliganting Stroeture off Shovers und Storms

Yoo Mo Sad tman Inon nathicte enbiliod "hador Lovestigallions of the
Structure ot SBhovers und Storms,"” which originilly appeared 1a Trudy Gloav-
noy geolivich, observatorii im. A, Voyeykova, Ho (2, i9%7, pp Mo~0h, de-
sceribes o radar methol ol nvesiigauing tue gtructure ol shovers and storms
based on quantitative meausaremens ol Lhe intensity ol Lhe radlo echo. Thise
method expunds the possibibity of Investigiuing atmospheric tormations and
may be used l'or solving o nwnber ol problems connected with the physics of
the Torwtion wnd tuliing ol precipitations, (Annobirovunnyy Ukuzatel'
Literatury po Radioelektronika, No 2k, 19y, No 200)

IV. OCEANOGRAPHY

Ob' He.uds for Austraiin Alver lNew Zenlund Visit
CPYRGHT

The Soviet diescl-electric ship, Ob', is reported in the Tasmaniaon
Sea en route to Australin several days out of Wellington. A gloving ac-
count ol the warm welcome waccorded the ship's complement during its New
Zealand stay is reported in a radio message by First Mate V. Tkachev,
The wvisit, resutting tfrom an invitation to attend an International Ant-
arctic Conterence, Is said to be the tirst in thav port for a Soviet ship
in 15 yeurs. ©Soviet scientists of the Ob’ Ixpedition presented 17 reports
at the conference in which scientists from eight nations participated.

Among the highiights of the 8-duy stay, were o visit by Protessor
V. G. Kort and Captain A. I. Mon of the Ob' to the Mayor ot Wellington,
and o visit by Prime Minister Nash of New Zea.and and other ot'ticials on
board the ship. The ship vas visited by abont 7,500 pecple despite
hurriecne-strength winds during the stopover. Members ol the expedition
engaged 1n sighoseeing trips of the eity and viecinity, Ouge group made a

LV00wmire truio trip into the nterior.| Moscow, Izvestiya, $ Mar 58)
CPYRGHT

Lusy Germen Enterorise BEonips Snip tor Scientific Expedition

ol

The People-Ovned "Carl Z,mes" Enterprise in Jena has produced pre-
cision optical instruments reguived to esuip the sailing ship Xarifa for
a 2-yeur scientitic enpedition. According to the article, the ship, which
provides working areas for eight scientists and is equipped with all aids
required for resenrch work and deep-sea diving, vili have an especially
constmected television eomern for use in making under-water cultural and
documentary Cilms. Tisks ot the expedition, cccording to the article,
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have been sel by o comnitbtec of 2/ professors In Buct Germon, West Germun,
Austrlian, and Swiss unlvevsltics, The route of the expedition, us reported
tn the artiele, 1o through the Indian Occun, the China Sca, and the Pacific
Ocean. Speclul attention will be given to investigation of the laws gov-
erning formatlion of cowtl reelsn, lnvestigation of the activities of certain
unimal groups, und lnvestlgation ot land faunw, (Rostock, Norddeutsche
Neueste Nachrichten, 19 Oct H')

New Voyuge of the Mikhui. Lomonosov

The 18th of Februury sawv the departure from Rigoa of the Mikhail Lo-
monosov, flagship ol' the rescurch fleet ot the Academy of Sciences USSR.
The new voyage is being made under the IGY program.

Before its departure, o press conference was held by A. A. Ivanov,
Doctor of Physicomathematical Sciences, Chief of the Expedition. Ivanov
is quoted as suying that in contrast to the previous voyage, a great deal
more investigatory work would be & part of the present program. Scientific
observations will be made in the North Attantic after which the ship will
cross the equator. The results of investigations in the waters oft the
West Coast of Africa will be of great interest.

A group of scientists from Bust Germany will board the ship at Rostok.
These scientists will work with the Soviet scientists in investigatory work
under the IGY program. [Comment: The same arrangement with regard to
scientists from East Germany was tollowed on the Lomonosov's first trip
under the IGY program, when it left Riga on 2. October 1957.] (Moscow,
Vodnyy Transport, 20 Feb 58)

Soviets Report Cloud-Seeding Successes

-

Successiul experiments on cloud dispecrsion yvere conducted last fall
in the Caucasus mountains by the El'brus Expeditidon of the Institute of
Applied Geophysics of the Acudemy of Sciences USSR. Out of (5 experi-
ments, {1 are reported to have resulted Tavorably yith o dispersal of
clouds within o matier of several minutes. An experiment carried out in
the valley of Alazani {the vineyard kingdom) is described as tollows: The
appearonce of a storm cloud, with the threat of hail, Led the scientists
of the expedition to send up 2 plane. In the "course ot 6 minutes of
flying the plane over the cloud" the dispersal was accomplished. Photo-
graphs recording the experiment were made by Vasil'yevich Chudaykin, engi-
neer. Tvo of these accompany “he article, published in Izvestiya and
written by P. Sorokko, Izvestiya correspondent.
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The B 'brus copedition {o composed ot 37 seientiiic wssociubes undew
the texdership ol Georgly Konstuntinovich kuIA“vuJLdnc, Doctor ol Phycleo-
mathemticul Selenecs.  The expedition's basc ius locwted in the upper
b P‘-n"rly Posn ot an albitude ol 2,200 metors wbove sen Level. Tour more
Pations are sttusbted several huandred metors higher. Trom thesce a series

 prthe yeudiabe In ovarious dlrectiony Lo tenporvary observation campi.

Tn their work on cloud=dispersion, the mombers of the eipedition worlk
Ahodlilerent altitudes, enabling them elther to wo'k up to the elouds or
inta them. Thus the most favoruble conditions Lfor observablons und in-
vesh.ogaslong ave ereated,

Spring of 1953 will sce members of the oxpediltion conducting practical
crperiments on cloud dispersion in an area ol 00,000 heetures. This will
re the final stuges of the great worke ol this LOLLQLLIVG of sclentistls.
Preparations are now under wuy for the fight against storm clouds in such
L great arca.

The work of the expedition includes studies on snow slides vhich give

the project wund building orgonizations the necessary data nceded Lo their
bl Lding programs. (Hoscov, Izvestiya, 2 Mar 58)

So- ict Methodotogy Employed in Occanographice Investigations

A recently pubtisihed Trudy (WOrks) o1l the Institute ol Occunology,
Acedemy ot Sciences USSR, Voo XKIV, 1Y%/, Lo w compi.ation ol articles ok
w rethodo logreut nature, vhich are cetualiy u generalizatlon ol the -
porience of oceanological investigutions. These were accumwlated by the
crpeditionury ship Vityaz' during its operations irom L9UWY to 1Y55. The

restigations conducted by the Vityaz' Lorm the basis oi this collection
.n which are inciuded walso the evperiences of obher smoll cxpedibionary
saLlps -~ the Akadenilk Shirshowr, lerpa, Gidrolog, and others.

The {irst arthLo "Pechni. ues ol Hydroleyic Worl on the Open Seu,”
b Vo A, Burkov, K. ' Bogdunov, Ao Ye. Guenutiov, and V. A, Shireya, cun
ooaongsilored as o supchment to evisting instructionu »n deep-~water hydro-
‘onte oboerveations, I is not n the accepted sense on  independent sot
ot instmetions or handbook, dbut can serve only as « supplementary monuod
‘n which reconmendations are given for inecreasing the » .ctness, speed,
-nd relivvility of the work. Jlth the exception of Cﬁrtan recentiy de-
veloped teatures of the ' urk wsing instruments, neither instruments nox
coamples of their ~.ppl)cotlon are described., The urticle is devoted mainly
Lo methods of processing observations. Many original methods of accelerat-
:ng and improving this work are recommended, and special awiddlicry tables
e inelnded. ‘
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he ne s ol determlning the temperature, salinity, wnd currents
in the open sea, which vere used by the Lnstitute of Oceanology of the
Aeademy of Sciences USSR, are fully treuted, The investipgations of the
Institute are dlistinguished from investlgations of previous years by a
number ol features. Thesc dlfferences ure attributed to the fact that
the work conducted in the institute was on a high technleal level, and
this in turn is related to the institute's expeditionury ship, Vityaz',
The shlp's high-level technical and expeditionury equipment permitted
hydrologlc observations and processing of materials as follows: (l) ob-
teining mass observutions during long voyuges, (2) processing the obser-
vatlons abvourd ship, (3) operating at ony ocecun depth and in any weather,
and (4) anchoring ut any ocean depth. Another fuctor which led to the
change in existing uethods of hydrologlc observations and processing was
& nev observation technlque vhich is, however, still in the proving stage.

New instruments used by the expeditions include: a bathythermograph,
the current recording system of the Vityuz', the Yu. K. Alekseyev rinting
current-recorder system (BPV-2), an electromagnetic current meter (EMIT),
and the navigational equipment -- radar.

A great deal of attention is given to the documentation of obser-
vations both on deck and in the laboratory. :

Chapter headings of the first article are: I. Observationson Tempera-
ture and Salinity, covering the preparations for observations and the
maklng of observations at hydrologic stations; II. Determiningthe Salinity
of Sea Waters, describing the practical application of the titration method
(Knudsen); ITI. Observations on Currents, describing briefly the prepa-
ration of the ship and instruments for ohservations of currents, and work
while the ship is drifting and while at anchor; (recommends certain lo-
cations for instruments on a ship, preparation of the instruments and gives
type of data forms; shows system of instrument distribution used on the
Vityaz' and the Logger); IV. Processing of Decp-Water Temperature and
Sulinity Observations; V. Processing of Observations of Currents; and
VI. Recommendations for the Planning and Organizing of Expeditionary Voy-
ages. An appendix contains samples of the blanks and forms used for re-
cording and processing observations, tables for use in processing the
observations, and a list of the equipment, instruments, ond materials
necessary for hydrologic expeditionary work.

The second article, "Manual on an Electromagnetic Method of Measuring
Sea-Current Velocities From a Ship Under Way," by N. N. Sysoyev and V. G.
Volkov, is intended to familiarize oceanographic workers with the physical
principles of the electromagnetic method and with the method of elegtro-
magnetic measurement of currents (EMIT) and the operation of the apparatus.
The EMIT method of measuring currents is fully deseribed.
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The chivl artlele, "Stamladiesbion of Bon Prankbon Investlewtlions,"
by V.o Go Logorov, acknovladges the necd for nn cgrecnent on undformlity
of the methods of culehing ond processing plankton, bub dous nol describe
Al bhese methods and proeeasing, TL does, hovever, nuke o recommendation
vor aeuch group ol plankton,

The Louvih article, "Acoustical Coupled iligh-Speed Buthythermograph,"
vy Vo Ge Volkov and B V. Bhekhviodov, desceribes an instruwent which vas
developed Lor use In determining water tLemperatures from the sorfnee to
great depths of the sea. The Ingtiument Lo deseribed we perlorning siml-
larly to v radioconde dn transmitting ito reudings to a sultable recelver
on Lhe deck of a ship during lto L'ree descent into the water. The system
iand deslign of the bubhythermogroph are desecribed. Several diagrams and
f pletures showing itec parts and loyout wie included in the article. Its

basic purts are o rapid response transducer, a converter, and a radiating
apparabtus cnclosed in o watertight contuiner. A photograph oif the interior
shous the fwrame ot the "sonde," wts stabilizer, the nllrusonic generator,
dischavge reluy, ctorage cupacitor, hign-voltuge babtery, a fiicment bat-
btervy, generabtor, und tne bemperuvtnre tronsmitter.
A Leost modeld of the "sonde" wos tested in the Bluck Sea in the summer
ot 1000, Testing wus done in the region ol the Black Sea Experimental
Scicnlitic Research Stution ol the Institute ol Oceunology, Academy off
Sciences USSR (Celendzhik), and in the region of the Sukhumi Experimental
Stution of the Acoustics Institute ol the Acudemy ol Sciences USSR.

On the basis of laboratory and open sen tests, Lt vas asserted thut
lnstruments ol this type could be widely used in hydro.oglic practice.

t present 1u ls suld to be the highest-speed bhathythermograph; and
with 1t it ig possible to produce instantuncons survey maps ol the tempera-
ture cdastreivition in the upper layers ol waber. Another advantage of' the
instrument is that measurements cun be macle oven vithout winches and co-
oles.,

mrther work on the systom and design of thoe thermosonde must be done
in the direction of creating o portable, chenp, wnd dispensable instrument
tor work on u ship under way, nnd in Jmproving tne aceuracy ot the nensure-
menis of Lhe developed modzl. (Trudy Institube Qkeanoiogiyt, Vol XXIV,
Yy, 200 pp)

EORE
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